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119,719

UNITED STATES PATENT OFFICE

ALONZO C. RAND, OF CHICAGO, ILLINOIS.

IMPROVEMENT IN HEATING-STOVES.

Specification forming part of Letters Patent No. 119,719, dated October 10, 1871.

To all whom 1t may concern:

Be it known that I, ALonzo C. RAND, of the
city of Chicago, in the county of Cook and State
of 1llinois, have invented an Improved TI'urnace
for the more perfect combustion of coal, of which
the following is a specification: |

“The nature of this invention relates to the more
perfect combustion of bituminous an d other coals
in stoves, ranges, locomotives, &c.; and the ob-
jeet is attained by an arrangement of the draught
by which all the gases from the burning coal are
kept at a high or constantly increasing temper-
ature from the time of their birth till their com-
hustion is perfect, in the manner hereinafter de-
seribed.

In the drawing, Tigure I is vertical cross-sec-
tion of a stove or furnace, showing the applica-
“tion of my device; Fig. 11, a similar view, in

plane, at right angles to ¥ig. 1; Fig. II1, a hor-
izontal cross-section, in plane of line @ z, I'ig. 1;
Fig. IV is a perspective view of the orate. Kig.
V, a diagram, showing modifications in the ar-
rangement of the central flue. | |

A is the outer casing of a plain form of stove
or furnace. B is the coal-magazine, provided
with a central flue, C, and closed top D. This
top has a close-fitting door, d, on the two sides,
for the admission of coal, and is also provided
with small holes d, protected by dampers
Over the holes d! are placed shields or guides .
Qlide-doors B communicate with the top D, and
a heat-deflector, I, is placed above the central
flue C. A grate, G, is furnished with an air-tube,
H, projecting upward to or mto the bottom of
the central flue €. Thisair-tube has an independ-
ent communication with the outer air through
the damper 2 and compartment h/. 1 represents
the escape-pipe, which issupplied with a damper,
i, for the purpose of directing the heated prod-
nets of combustion, when desired, downward
through the pipe J into the radiator-box K, and
thence upward, through the pipe L, into the di-
rect-draught pipe I'. M is the door, having a
damper, m, through which ashes, &e., are with-
drawn.

The operation of the invention is as follows:
The fire is first started by introducing kindlings
and coal through the doors E and d and maga-
zine B to the plate G, and applying a match be-

neath the said grate through the door M. -The
~ doors E and d having been closed before apply-

ing the mateh, and the damper ¢ opened wide, a
strong and direct draught is immediately estab-
lished through the central flue U and escape-
pipe I.  The damper £, through which air is
supplied to the air-tube H, should rem ait closed
until the coal becomes fully ignited. If desired,
the magazine B may be entirely filled with: coal
before lighting the fire. The damper- @ may be
allowed to remain open until the whole body ot

“coal in the magazine becomes moderately heated,

or for any length of time 1if a rapid fire 18 re-
quired. After the coal has become fully ignited
the damper %, communicating with the heating-
chamber &/ and tube H, may be opened in order
to supply the gases and vapors—the combustion
of which has not been completed in passing
through the incandescent fuel under the mouth
of the central flue C—with fresh-heated oxygen,
and also, while the damper m.remains open,-to
increase the draught through the layer of coal
between the flue C and grate . The damper ¢
may be closed afterthe fire is well started, and the
heated results of combustion conducted through
the radiator K, pipes J and L, as before described.
The principle upon which this furnace 1s con-
structed is that of preventing the formation of
sioke by increasing the temperature of the gases
and vapors arising from incandescent coal from.
the time of their birth until the process of com-
bustion is complete. Smoke is the result of cool-
ing and condensing the gases arising from burn-
ing fuel before the chemical change known as
combustion is completed. As an illustration of
this fact 1 may refer to the well-known result of
a draught of cold air on rich coal-gas in produc-
ing smoke, while a current of heated air fails to
develop any smoke. Again, all know that a fire
hurns with less smoke after it has been kindled
some time than when first ignited. The object
of my invention is to apply this principle by so
regulating the draught that all the gases formed
will be brought in contact with the hottest POT-
tion of the fire in such a manner that their tem-
perature shall be increased, or at least main-’
tained, from the time of their birth until com-
bustion is complete. | | ,
- The construction of the magazine in relation
to the central flue is such that the layer of coal
on the grate 18 sufficiently thin to admit of a
strong draught through the said layer into the
central flue and escape-pipe; and as the top of
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the magazine has a tight cover all the gases gen-
erated must pass through the burning coal un-
der the mouth of the flue. The fierce heat at
this point would alone be nearly or quite suffi-
cient to perfectly utilize the fuel; but, in order
to make this result certain, an independent com-
munication is opened with the outer air through
the damper 2. Airentering through this damper
by reason of the suction created by the draught
through the flue C is carried around the com-

partment »/in contact with the base and hottest

‘part of the magazine, and then into the axial
passage and tube H, through the red-hot coal,
and discharging into the midst of the burning
vapor in the central flne O, thus promoting a
great increase of temperature. The deflector J O
when used in stoves, assists in radiating the heat
by causing the column of heated products of com-
bustion rising through the central flue to impinge
against the sides of the cylinder A. When the
small holes d'in the top D are allowed to remain
open, in order to induce a slight current through
the mass of coal in the magazine, all gases es-
caping from said holes are conducted, by the
shield or guide-plates d?, into the current of burn-
ing gas escaping from the central flue C.

The advantages I claim for this invention are
of more than ordinary importance. The theory
upon which most stoves, furnaces, &ec., which
have any reference to avoiding the escape of
smoke have been built has been that of consum-
Ing it after it has been formed. The objection to
this principle of operation is that when the £ases
are once allowed to cool the resultant smoke rep-
resents simply so much fuel, and as many units of
heat will be required to again attain the temper-
ature necessary for its pefect combustion as was
originally required to convert it into a 2aSEolUs

.......

state. Oxygen combines with earbon in two def-
inite proportions, namely: six of the latter to
elght of the former, producing carbonie oxide 3
or six of the latter and sixteen of the former,
producing carbonic acid. The latter product is
the resultant of complete combustion, involving
a high temperature; the former, that of incom-
plete combustion, induced by a low temperature.
Hence the necessity of maintaining a high temp-
erature of the gases after being evolved from

the coal.

Having thus fully described the obj ects, opera-
tion, and advantages of my invention, 1 will pro-

ceed to claim what I believe to be original with

myself, and what I desire to
Patent, namely: | -

1. The coal-magazine B, having closed top D
and doors d, in combination with the flue C, de-
flector F, and air-tube H, as set forth and de-
scribed. | - |

2. The air-tube H penetrating upward throu gh
the layer of coal on the grate G, and opening
into the flue O, substantially as and for the pur-
pose described. | '

d. The heat-deflector If, when combined with
the coal-magazine B having a central flue, C, for
the object described.

4. The heating-compartment &/, in combination
with the tube H, grate @&, flue C, and deflector It
substantially as described.

In witness whereof I have hereunto signed
my name in the presence of two subseribing wit-

nesses. .
A. C. RAND.

secure by Letters

Witnesses: ~
Gro. W. MIATT,

J. B. GREIFENHAGEN. (154)
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